2. The authors use the open field and elevated plus maze as a test for emotional behavior (fear / anxiety behavior, which they mention later in the discussion as something NOT requiring CBP activity). The results show no differences between SC and EE housing in CBP mutants. However, contrary to certain previous publications (eg. Zhu et al, Behav Brain Res, 2006 ) EE itself did not have any affect on WT mice. This is a bit puzzling and should be explained / discussed -such that the conclusions the author go on to make are justified. Furthermore, the authors should discuss why they didn't see any spine-related changes after EE (what has been described before as "introduced" by the authors).
3. The authors performed transcriptome analyses after EE in WT and mutant mice. This is certainly interesting. However, the data have to be interpreted very cautiously. In fact, the array data basically confirm the histological results that CBP mutant mice do not respond to EE with increased neurogenesis. Thus, this cell population is missing and therefore it is no surprise at all that genes involved in neurogenesis are enriched. But this is most certainly not due to cell intrinsic changes in gene expression but rather due to the fact that this cell population was generated in response to EE in WT mice. This has to be discussed and certainly reduces the significance and importance of the array data. In fact, it would have been interesting to selectively analyze the gene expression pattern of mature, CamKII-expressing granule cells as obviously changes in this cell population lead to enhanced neurogenesis (see below).
4. Furthermore, the authors focus on CBPs role as a KAT, and also show relevant changes (fig 6, 7)-that suggest that the observed phenotypes are related to CBPs KAT activity. However, it cannot be ruled out that some of these effects (especially behavioral ones) are downstream of CREB-mediated transcription. It would be very relavant to find out which of the regulated genes in the microarray have known CREB binding sites on their upstream regions, or have been shown to be directly regulated by CREB activity. That CREB mediated effects cannot be ruled out -this is a point that also needs clarification.
5. The authors lines (page 7): ".....basal neurogenesis is not affected in cbp+/-mice. This observation is in ageement with MRI and histological analyses showing that cbp +/-mice have normal hippocampal structure, cell density and hippocampus/brain ration..." . This statement is misleading, in that adult-born neurons in any case contribute to only a small fraction of (dentate gyrus only actually) hippocampal volume and cell density, and hence these observations do not necessarily go hand in hand as the authors' statement would suggest. While those observations do go along with the idea that there is no change to the gross structure of the hippocampus, the authors should make a statement that emphasizes this fact, and not that it fits well with the basal neurogenesis data.
6. Conditional deletion of cbp using CamKIICre mice phenocopies the effects of straight haploinsufficiency. These data imply that the effects on neurogenesis are strictly non cellautonomous. These data are important but only very poorly discussed. In fact, a key paper describing a very similar effect after electroconvulsive seizures increasing neurogenesis through Gadd45-dependent chromatin modifications (Ma et al., 2009 Science) is not even cited. Given this, the interesting part of the study is how activity (and it rather seems to be activity rather than "experience" given the effects of both EE and seizures) is translated into neurogenesis. This is exactly the point that Ma and colleagues addressed previously. The authors do also not discuss the previous reports indicating that CBP (or at least its dependent transcription) is enhanced and recruited by activity (e.g. Hardingham et al., 1999 Neuron) .
7. Given, the number of previous reports showing behavioral deficits in straight cbp or conditional mutants (all cited by the authors), the behavioral partial rescue of mutants with EE is interesting but certainly does not advance the understanding of the physiological role of neurogenesis in learning and memory (as suggested in the discussion).
Summarized, this is an interesting study that shows requirement of CBP in mature granule cells for enhanced neurogenesis after neurogenic stimuli. However, the study is very poorly discussed at this point and does not provide any mechanistic explanations how CBP controls (indirectly) neurogenesis.
MINOR points
1. There are several typos and grammatical errors in the manuscript. The authors are suggested to go through their manuscript more carefully. Examples: a. Marks (ON) in the chromatin, page 3 b. Similar memory (AS COMPARED TO) than the WT-SC... (page5) c. Navegation (typo, page 6) d. Spatial EE-enhanced spatial (can remove one 'spatial', page 6) e. Identiy (page 9) 2. Figure 1 -it would be helpful to mention the actual genotype of the animals used for the spine analyses (Thy1,Cbp+/-) either in the figure itself of the figure legend. 3. The legend for p300+/-needs to go in figure 4 4. Figure 6 -it would aid easier readability, to mention on the figures itself, the colors and corresponding antigen. (as is done in figure 7 ) 5. In figure 6 , the authors show that genes involved in adult neurogenesis have an altered epigenetic state. However, this is not perfectly in line with their findings that many basal characteristics (behavior and neurogenesis) are not changed in cpb mutants. It is understable that these epigenetic changes could simply be the substrate for responding to certain stimuli (in this case EE), however, the authors do need to discuss this point. 6. It's very surprising that EE is the stronger neurogenic stimulus compared to KA-induced seizures (seizures should be much more dramatic in inducing neurogenesis as shown by many papers before). Why is that?
Referee #2 (Remarks to the Author):
The study by Lopez-Atalaya et al. shows that environmental-enrichment (EE)-dependent enhancement of cognitive function and adult hippocampal neurodegenesis requires on the function of CBP protein, a transcriptional activator with intrinsic HAT function.
Although the discovery of an involvement of CBP in learning and memory is not particularly novel, the study of molecular mechanisms of EE is of great interest for the scientific community as it is a powerful tool to enhance cognitive function.
In my opinion, the study is well controlled and uses various interdisciplinary methods A few questions may help to further strengthen the authors arguments:
-It appears that the changes in gene-expression seen in response to EE in WT mice are rather modest. Is this true? Cut off 20%? Also, was an adjusted p value used?
-Only 5 out of 150 differentially expressed genes were confirmed via qPCR. Is this data derived from an independent experiment or from the RNA used for the array? How many of the tested genes were confirmed? One would expect max. 2 out of 10? -In figure 6D the authors show that histone acetylation is decreased at the promoters of neurogenesis-related genes in CBP +/-mice. However, this finding is somewhat contradictory to their claims and earlier findings that CBP deficiency compromises EE-induced neurogenesis but had no effect on the neurogenesis at the basal level? This should be discussed.
-While EE per se does not induced change in hippocampal bulk histone acetylation including H2B, a marked difference in H2B acetylation at the promoter of selected genes is observed via CHIP analysis. What happens to other histone-modifications that have been implicated with cognitive function? Especially in light of the recent paper by Barret et al. 2011 demonstrating that CBP function is critical for memory formation via the acetylation of H2B but also regulates other lysine acetylations of H3 and H4.
- Fig. 4 the key for grey white bars should be indicated in the figure.
-Its not clear from panel Fig 1B. which groups significantly differ? Is spine density in WT EE truly increased when compared to WT SC? The depicted changes are marginal.
-Typo on page 6: navigation - Fig The manuscript by Lopez-Atalaya et al reports interesting findings showing that some behavioral impairments of CBP heterozygous mutants are ameliorated by environmental enrichment (EE). These ameliorations are accompanied by anatomical changes of dendritic spines of hippocampal neurons. Interestingly, not all the behavioral tests responded to EE. The authors suggest that this lack of improvement could be due to an impairment of the activation of the transcriptional program normally induced by EE in wt mice. Indeed, EE-induced transcriptional regulation is attenuated in CBP+/-mice. CBP mutation also impairs EE-induced neurogenesis in the dentate gyrus, possibly in correlation with some of the behavioral deficits reported. This is a carefully performed study and the experimental evidences appear to be solid. The actions of EE in neuropathology models have been observed by many groups and therefore the analysis of its mechanisms is an important issue. Several points however needs to be addressed to fully understand the role of CBP in EE mechanisms: 1) The role of H2B acetylation needs to be clarified. Global Western blot analysis shows a genotype effect on global H2B acetylation, but no induction of AcH2B in wt animals. Furthermore fig. 6D shows ChIP data indicating a reduction of AcH2B binding to the promoter of some neurogenesis related genes in CBP mice reared in SC with respect to wt SC. However this reduction in AcH2B is not paralleled by a reduction of expression in the same experimental groups ( fig. 5F,G) . What is the relevance of this epigenetic mark for transcription of these genes? Is H2B acetylation permissive for EE effects or it is an effector mediating EE action?
2) The authors report no effect of EE on global levels of histone marks. This is an important issue, however before drawing conclusions it might be worth trying to assess whether promoter specific changes can be observed by ChIP. Specifically, the author should test see whether genes that are strongly induced by EE in wt (those reported in fig. 6D ) do show enhancement of H2B acetylation or other epigenetic marks after EE in wt or CBP mice. These results should be compared to those obtained in genes (those reported in Suppl. Fig 7E-F) keeping normal EE-induction in wt or CBP mice.
3) For the considerations described in points 1 and 2 a discussion of the molecular mechanisms involving CBP in EE would be helpful. 4) Barrett et al., 2011 reports that selective deletion of CBP in CA1 is sufficient to cause memory deficits. How are these observations related to the central role of impaired neurogenesis in mediating CBP mice memory deficits proposed in the manuscript? 5) Concerning the anatomy data: EE has also been suggested to act on inhibitory circuits. Do the authors think that CBP might act in inhibitory cells?
Minor points: In some cases there are two-way ANOVAs missing the factor interaction p-values. Those should specified in Suppl. Fig.2 and in Fig. 5 , Fig. 6 title refers to data in EE mice that are not present in the figure. In the legend hipoacetlyation should be hypoacetylation. At p. 4 excitatory synapses counts are indicated, however the authors measure dendritic spines. Please specify. Tables S3 and  S6. 3.
Revision of the text and figures according to all referees suggestions. 4.
Other minor changes in text and figures to enhance the presentation of our results.
Our point by point reply to the referees' comments is as follows: Response: We believe that we have used the best available control in our experiments. By using CBP f/f mice injected with tamoxifen as a control, we controlled both that the introduction of the loxP sites did not have by itself any effect in neurogenesis (i.e., the strain is not hypomorphic) and that the tamoxifen treatment does not affect environment-induced neurogenesis. The control suggested by the reviewer would be also useful to test whether creERT2 expression in granule cells interferes with environment-induced neurogenesis. This is very unlikely because the same transgene has been used in many other studies (some of them specifically investigating adult neurogenesis) indicating that the expression of this heterologous protein is innocuous for the cell. We keep the CamKIICreERT2 transgene in a CBPf/f homozygous background and the elimination of the two CBPf alleles and generation of CamKIICreERT2:CBP wt/wt mice will require two backcrossings with C57 wt mice, which does not allow the performance of this control experiment for more than 8 months.
The authors use the open field and elevated plus maze as a test for emotional behavior (fear / anxiety behavior, which they mention later in the discussion as something NOT requiring CBP activity). The results show no differences between SC and EE housing in CBP mutants. However, contrary to certain previous publications (eg. Zhu et al, Behav Brain Res, 2006) EE itself did not have any affect on WT mice. This is a bit puzzling and should be explained / discussed -such that the conclusions the author go on to make are justified.
Response: As shown in Figure S2D and described in the legend of Supplemental Figure S2 , EE did affect the behavior in the EPM of both WT and CBP mice (we did not observe a genotype effect though). Like in Zhu and colleagues, we found that mice housed in an EE spent more time in the closed arms (p = 0.01). In addition, we also show that EE increased the mean speed (p = 0.01). The referee may have overlooked these data. Regarding the OF task, we did not observe the significant increase in mean distance traveled observed in Zhu et al., but many variables can contribute to explain this difference between the two studies: timing and duration of the treatment (EE starts earlier in life and spans several additional months in Zhu et al. study); level of enrichment (i.e., size of the EE boxes, frequency of toys exchange (both larger in our study), etc); duration of the OF session (30 min in our study and 60 min in Zhu et al.); genetic background of the mice (pure C57BL6 or DBA/C57BL6 mixed background); use of normal or reverted light cycle; etc. Unfortunately, both the behavioral and the environmental enrichment protocols vary widely between laboratories and are often not fully described, which can explain some divergence between specific published results.
Furthermore, the authors should discuss why they didn't see any spine-related changes after EE (what has been described before as "introduced" by the authors).
Response: We believe that in this point the referee may have also overlooked some of our results. As shown in Figure 1B and described in page 5 and the figure legend, we do see spine-related changes after EE. Similarly to previous studies, EE caused a modest but significant increase of the density of spines in apical dendrites of CA1 pyramidal neurons after EE (F(1,24)housing = 5.320, p = 0.03). Response: We agree with the referee. In gene profiling experiments like this one based on a heterogeneous tissue, it is not possible to distinguish between transcriptional changes in specific cells and changes in the cellular composition of the tissue. Considering that "adult-born neurons in any case contribute to only a small fraction of hippocampal volume and cell density" (as indicated by the referee in point 5), most of the transcriptional changes detected in our study should take place in mature cells. However, genes specifically expressed in neuroprogenitors and immature neurons will not be affected by the dilution with RNA from other cell types and might show a significant change that would reflect the increase in the number of these types of cells in the tissue. In fact, this is shown in the list of candidate genes. As discussed in page 11 of the manuscript, the list of neurogenesis-related genes included both genes specifically expressed by neuroprogenitors and by the surrounding tissue. Response: The referee is correct and although we briefly discussed this possibility in the original submission, we now discuss the possible implication of CREB-dependent activity in greater detail in pages 16-17 of the revised version. We have also included the bioinformatics analysis suggested by the referee in pages 10-11 and Sup. Tables S3 and S6 of the revised manuscript. Response: We thank the referee for pointing out these references. We now discuss in greater detail the cell autonomous versus niche effect issue and the putative role of activity-dependent activation of CBP in our findings including references to the two articles suggested by the referee (see pages 15 and 17, respectively).
The authors performed transcriptome analyses after EE in

The authors lines (page
Given, the number of previous reports showing behavioral deficits in straight cbp or conditional mutants (all cited by the authors), the behavioral partial rescue of mutants with EE is interesting but certainly does not advance the understanding of the physiological role of neurogenesis in learning and memory (as suggested in the discussion).
Response: We disagree with the referee in this point. Since the behavioral deficits of CBP deficient mice have been particularly well study, they represent a particularly well suited model to investigate the beneficial effects of EE. This is the first time that the effect of EE is assessed in CBP deficient mice and interestingly we found that there are two components in the neurological deficits observed in these mice, one of them susceptible of recovery through environmental therapy (e.g., locomotor and fear conditioning impairments) and another resistant to EE and related to the production of newborn neurons in the SGZ (enhanced spatial discrimination). We believe that this is a novel and relevant finding that strengthens the correlative evidence supporting a specific role of newborn neurons in DG in tasks that are highly demanding in spatial navigation ability. Response: These typos and errors have been corrected and the whole manuscript has been carefully revised.
MINOR points
Figure 1 -it would be helpful to mention the actual genotype of the animals used for the spine analyses (Thy1,Cbp+/-) either in the figure itself of the figure legend.
Response: We have modified Figure 1A accordingly.
The legend for p300+/-needs to go in figure 4
Response: We have modified Figure 4 accordingly.
Figure 6-it would aid easier readability, to mention on the figures itself, the colors and corresponding antigen. (as is done in figure 7)
Response: We have modified Figure 6A accordingly.
In figure 6, the authors show that genes involved in adult neurogenesis have an altered epigenetic state. However, this is not perfectly in line with their findings that many basal characteristics (behavior and neurogenesis) are not changed in cpb mutants. It is understable that these epigenetic changes could simply be the substrate for responding to certain stimuli (in this case EE), however, the authors do need to discuss this point.
Response: We now discuss this issue in greater detail in page 18.
It's very surprising that EE is the stronger neurogenic stimulus compared to KA-induced seizures (seizures should be much more dramatic in inducing neurogenesis as shown by many papers before). Why is that?
Response: Maybe the referee refers to studies investigating proliferation rather than neurogenesis. KA injection will also cause an increase in BrdU labeling due to glia proliferation, but this is not detected in our study on long retaining cells (LRC). We do not see any fundamental discrepancy with the previous literature on neurogenesis. Finally, I would like also to point out that we used a relatively mild treatment to induce seizure (single injection of KA at 20 mg/kg), whereas for EE the mice were continuously exposed to enrichment for several weeks in a very large EE box with frequent changes of toys and the possibility of exercise.
Referee #2 (Remarks to the Author): The study by Lopez-Atalaya et al. shows that environmental-enrichment (EE)-dependent enhancement of cognitive function and adult hippocampal neurodegenesis requires on the function of CBP protein, a transcriptional activator with intrinsic HAT function. Although the discovery of an involvement of CBP in learning and memory is not particularly novel, the study of molecular mechanisms of EE is of great interest for the scientific community as it is a powerful tool to enhance cognitive function. In my opinion, the study is well controlled and uses various interdisciplinary methods
Response: We thank this reviewer for the kind comments.
A few questions may help to further strengthen the authors arguments: -It appears that the changes in gene-expression seen in response to EE in WT mice are rather modest. Is this true? Cut off 20%? Also, was an adjusted p value used?
Response: We used a cut off of 20% and adjusted p values. The changes are relatively modest in magnitude, but very reliable since we used a large number of samples (18 arrays to compare 4 conditions) resulting of pulling groups of mice to reduce biological variability (more than 60 mice were used in the microarray study) and robust statistical analysis based on a 2-way ANOVA design.
The number of altered genes may seem lower than in other studies because we have made an important effort to reduce the number of false positive by increasing the number of arrays, reducing the variability among samples and using stringent statistical criteria to filter the results.
1-Only 5 out of 150 differentially expressed genes were confirmed via qPCR. Is this data derived from an independent experiment or from the RNA used for the array? How many of the tested genes were confirmed? One would expect max. 2 out of 10?
Response: The qPCR experiments were performed using independent samples. As indicated above, we believe that our experimental design and statistical analysis prevent a large presence of false positive candidate genes. We have confirmed all the genes assayed. The only discrepancy between the qPCR and microarray analysis refers to a false negative, nestin, which showed a clear trend in the microarrays but did not pass our stringent filters.
2-In figure 6D the authors show that histone acetylation is decreased at the promoters of neurogenesis-related genes in CBP ± mice. However, this finding is somewhat contradictory to their claims and earlier findings that CBP deficiency compromises EE-induced neurogenesis but had no effect on the neurogenesis at the basal level? This should be discussed.
Response: We thank the reviewer for pointing out this issue for discussion. The relationship between histone acetylation defects and gene expression is now discussed in greater detail in page 18. As indicated by referee 1, these epigenetic changes could be the substrate for responding to certain stimuli, rather than play a functional role in basal transcription.
3-While EE per se does not induced change in hippocampal bulk histone acetylation including H2B, a marked difference in H2B acetylation at the promoter of selected genes is observed via CHIP analysis. What happens to other histone-modifications that have been implicated with cognitive function? Especially in light of the recent paper by Barret et al. 2011 demonstrating that CBP function is critical for memory formation via the acetylation of H2B but also regulates other lysine acetylations of H3 and H4.
Response: The recent paper by Barret et al. in CBP conditional knockout mice (published after the submission of our manuscript) shows that CBP contributes to the acetylation of several histones, being histone H2B the most affected of the three histones analyzed. In a similar, but more detailed analysis carried out by our group (Valor et al. 2011 J. Neurosci), we presented similar results and identified the dimer of histone H2B and H2A as the main substrate of CBP's KAT activity in neurons in vivo. These observations are in agreement with our previous analyses in CBP heterozygous mice (Alarcon et al. 2004 Neuron; Viosca et al. 2010 Neurobiol Dis) in which only changes in histone H2B were clearly observed at the bulk chromatin level. We agree with the referee that it is possible and even likely that other histones will be also affected in specific lysine residues in specific loci. We now present additional ChIP assays exploring histone H3 acetylation in Figure  7B . Our results indicate that CBP deficiency also caused significant, although modest, defects in histone H3 acetylation at the local chromatin level affecting some neurogenesis-related genes. More than 40 different acetylation sites have been described in nucleosome histones and the analysis of all these modifications is out of the scope of this study. Fig. 4 the key for grey white bars should be indicated in the figure.
4-
5-Its not clear from panel Fig 1B. which groups significantly differ? Is spine density in WT EE truly increased when compared to WT SC? The depicted changes are marginal.
Response: Given the experimental design (2 variables, 2 levels) the correct statistical analysis is a 2-way ANOVA. The 2-way ANOVA revealed a significant (although modest) increase in spine density. Post hoc tests are not possible in this design because there are only two levels per genotype and housing variables. One-way ANOVA between the 4 conditions and Tukey post hoc tests (a less powerful approach to analyze this dataset) did not reveal a significant difference between the two WT groups (p = 0.1).
6-Typo on page 6: navigation Fig S8, panel C, Typo in beta-Actin
Response: These typos have been corrected.
Referee #3 (Remarks to the Author): The manuscript by Lopez-Atalaya et al reports interesting findings showing that some behavioral impairments of CBP heterozygous mutants are ameliorated by environmental enrichment (EE). These ameliorations are accompanied by anatomical changes of dendritic spines of hippocampal neurons. Interestingly, not all the behavioral tests responded to EE. The authors suggest that this lack of improvement could be due to an impairment of the activation of the transcriptional program normally induced by EE in wt mice. Indeed, EE-induced transcriptional regulation is attenuated in CBP+/-mice. CBP mutation also impairs EE-induced neurogenesis in the dentate gyrus, possibly in correlation with some of the behavioral deficits reported. This is a carefully performed study and the experimental evidences appear to be solid. The actions of EE in neuropathology models have been observed by many groups and therefore the analysis of its mechanisms is an important issue.
Response: We also thank this referee for his/her positive comments.
Several points however needs to be addressed to fully understand the role of CBP in EE mechanisms: 1) The role of H2B acetylation needs to be clarified. Global Western blot analysis shows a genotype effect on global H2B acetylation, but no induction of AcH2B in wt animals. Furthermore fig. 6D shows ChIP data indicating a reduction of AcH2B binding to the promoter of some neurogenesis related genes in CBP mice reared in SC with respect to wt SC. However this reduction in AcH2B is not paralleled by a reduction of expression in the same experimental groups (fig. 5F,G). What is the relevance of this epigenetic mark for transcription of these genes? Is H2B acetylation permissive for EE effects or it is an effector mediating EE action?
Response: As indicated in the responses to the minor point 5 of referee 1 and point 2 of referee 2, we now discuss this issue in greater detail in page 18.
Response: We have performed additional ChIP assays and found that the 2-way ANOVA of the results revealed significant effects for both genotype and housing condition. Whereas CBP deficiency caused a significant reduction in the acetylation state of histone H2B, EE caused a significant increase. This experiment also shows that CBP deficiency prevented the increase of AcH2B induced by EE (new Figure 7A) . Interestingly, ChIP assays using antibodies against AcH3 showed that CBP deficiency also causes deficits in the acetylation of histone H3 at the promoters of the genes dcx and nes ( Figure 7B ). Figure 7 also includes ChIP assays for NPY, one of the genes whose expression values are presented in Sup. Fig. 7E-F . Unfortunately, the limiting amount of chromatin obtained from the hippocampus of mice restricted the performance of more ChIP assays.
3) For the considerations described in points 1 and 2 a discussion of the molecular mechanisms involving CBP in EE would be helpful.
Response: We have extended the discussion of the molecular mechanisms of action of CBP in EE in the revised version of the manuscript (pages 16-18).
4) Barrett et al., 2011 reports that selective deletion of CBP in CA1 is sufficient to cause memory deficits. How are these observations related to the central role of impaired neurogenesis in mediating CBP mice memory deficits proposed in the manuscript?
Response: Although there exist some controversy regarding the importance of adult neurogenesis in memory formation, recent progress in the field indicates that newborn neurons in the SGZ play a rather specific role in a precise component of spatial memory (see interesting discussion of this issue in recent Point/Counterpoint articles published in Neuron last month: Aimone et al. 2011 and Sahay et al. 2011) . The inhibition of neurogenesis by different means did not affect diverse simple memory tasks, but caused a specific impairment in pattern separation and consequently in any demanding spatial discrimination task. The paper by Barret et al. (Neuropsychopharmacology, July 2011, Epub April 20) in CBP conditional knockout mice (published after the submission of our manuscript and therefore not referred in the original submission), shows that the genetic ablation of CBP in a restricted population of CA1 neurons caused deficits in contextual fear conditioning and NOR tasks (both assessed after 24 h). Neither one of these tasks is likely to rely in the function of newborn neurons in the SGZ. In fact, contextual fear conditioning was also investigated in our analysis and the memory deficits observed in cbp+/-mice were reversed by EE despite of the neurogenesis defect, leading us to propose the existence of two components in the neurological deficits observed in RSTS mice, one of them susceptible of recovery through environmental enrichment and another resistant to this treatment and related to proposed function of newborn neurons in the SGZ (see page 15 of our manuscript). In conclusion, we believe that Barrett et al. observations in CA1-restricted knockouts do not relate to the central role of CBP in environment-induced neurogenesis described in our manuscript.
5) Concerning the anatomy data: EE has also been suggested to act on inhibitory circuits. Do the authors think that CBP might act in inhibitory cells?
Response: The results in the conditional knockout (Figure 8 ) indicate that eliminating CBP in excitatory neurons is sufficient to cause a defect in environment-induced neurogenesis. We cannot, however, exclude that CBP hemi-deficiency in inhibitory cells does not play a role in the phenotypes observed in CBP heterozygous mice. Since CBP is ubiquitously expressed, it may well have a role also in inhibitory circuits and this might contribute to mental retardation traits given that the defective development of inhibitory circuits has been associated to mental retardation syndromes (see for example, Zhang et al., Neurophysiology, 2010 Response: In general, we only present non significant p-values when they are specially relevant for the conclusions of the experiment. In the case of Sup. Fig. S2 , we did not detect any significant genotype x housing interaction and these values are omitted. For the data presented in Fig. 5 , detailed statistical information was provided in Supplemental Table S5 . We now also include additional symbols in this figure to indicate significant genotype x housing interaction. We very much appreciate the helpful and substantial comments of the referees, which have definitely led to an improvement of the manuscript. We trust that with the latest modifications the article could now be accepted for publication in The EMBO Journal.
2nd Editorial Decision 20 July 2011
Thank you for submitting your revised manuscript to the EMBO Journal. I asked the original three referees to review the revised manuscript and I have now received their comments.
While referee # 1 is not persuaded that the advance and insight provided is sufficient to consider publication in the EMBO Journal, referees #2 and 3 appreciate the added data and support publication here. Given the support provided by referees #2 and 3, I will go with their overall recommendation and accept the paper for publication here. However, before doing so a few remaining concerns have to be addressed. Referee #3 has a few text issues to resolve and referee #2 still finds it informative if you could confirm selected genes using the same samples as used for the array. Is this possible for you to do so? Let me know if not. Also when you submit the revised version please make sure to deposit the array data into an appropriate database and to provide the accession numbers in the manuscript.
Once we receive the revised manuscript, we will proceed with its acceptance for publication here.
Thank you for the opportunity to consider your work for publication. I look forward to seeing the final version.
Yours sincerely, Editor The EMBO Journal _____ REFEREE REPORTS:
Referee #1 (Remarks to the Author):
Revision review
The revised version of Lopez-Atalaya et al. has improved as they have addressed some of the concerns in review (by the inclusion of more details on the array data), while dealing with other concerns with an apt discussion.
However, our concerns that i) the concept is not entirely novel (we feel that the most exciting point is the Cbp-dependent noncell autonomous activity-dependent regulation of neurogenesis; however this "idea" has been shown previously -and somewhat more sophisticated by Ma an colleagues as know discussed in the revised
We have also reduced the Material and Methods section to adjust the length of the manuscript to the 55,000 characters limit. We have added a Supplemental Material and Methods section to the Supplementary Information file. Our dataset has been already deposited in the GEO database and we will receive the accession number in one week. If you agree, we could incorporate this number to the manuscript at the proof stage.
Our point by point reply to the referees' comments is as follows:
The Response: We disagree with the two main concerns expressed by this referee: 1. We believe that our experiments clearly demonstrate that the changes observed in response to EE in our study are substantial (and statistically significant); and 2. Our article reports a number of relevant and novel findings regarding the role of CBP in adult neurogenesis and neuroadaptation to EE. Regarding the specific concerns: (i) The manuscript by Ma and colleagues published in Science explores different questions (the role of Gadd45b in DNA methylation and adult neurogenesis); the words "CBP" and "histone acetylation" are not even mentioned in that article. (ii) We do not understand this comment. We believe that from the previous observation of some behavioral deficits in CBP mice it is not possible to infer that this strain would show specific impairments in the transcriptional response to EE, deficits in EE-induced neurogenesis and in EE-enhanced spatial navigation and discrimination.
1. The behavioral differences seen with EE are also not as robust as would be expected, somewhat questioning the validity of the entire EE paradigm (for behavioral studies, which is the basis for looking at what functions EE can recover in the mutants). Although, it is clear that EE did work for adult born progenitors, as seen with their 'label-retaining' experiment, its validity for the behavioral paradigms remains an issue, due to the small differences.
measure of gene expression than older arrays targeted to the 3'-UTR. The evolution of the technology in the last 10 years has been impressive and, in my opinion, it has overcome initial concerns regarding technical validation of the array data. Also, we assessed the quality of the samples previously to the performance of the arrays (qPCR and Agilent Bioanalyzer), and our dataset passed all the criteria for quality defined by the GeneSpring software. Principal Component Analysis (PCA) did not reveal abnormal clustering of samples or the presence of outlayers. Our manuscript also presents the validation of a number of selected genes using independent samples (including the validation at the probeset level shown in Sup. Fig. S7B ). Therefore, we are confident that our dataset can represent a valuable resource for researcher interested in the changes triggered by environmental enrichment. We will provide public access to this dataset in the GEO database. 
